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msmn (15) ^m,m-t^^^tm^m^n')o 

[0 0 8 2] 

i^^m^ (1 1) ^mmLfzmff^^ii. msm,^ (20) ^moxmBin^^ii> 

[0 0 8 3] 
[0 0 8 4] 

Cl-T% ^5^m?& (7) <^iajg76^5 0 O'ClciiL/cfci. ^Ijei&ffl^N*-"^- 

(4) oate{i#iL$itL/itf r»2b^o tTt. ciofc^, ^i3sio'S2m?K# ( 

2 1, 2 2) itm^^ti:^'m<^ttX-^^o 
[0 0 8 5] 

gB^m-fb^'xfi, ^5» (1 7) ^MoTB^«?iii (7) (Dmnm. (39) tc 

[0 0 8 6] 

-If. Il3;5.th*^6mi^ (1 5, 1 8) Sriio-C^fe^N-mtlfe (7) <D^ 

%m. (3 7) t^itxi-^o 

[0 0 8 7] 

mmmm (7) <^iiif^^#iffltcm§g-r^<, 

[0 0 8 8] 

(3 7) 1*1 (7)^^:6^^^^ (3 1) tmmn (3 3) t(DW'm'C 

[0 0 8 9] 

1/2 O2+2 e— *02— 
[0 0 9 0] 
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m.m^^>itmmM (33) ^m^rm^m (35) rnkz^m-tho 

[0 0 9 1] 

^tr. it^m (3 5) tmm^ (3 3) i:<^i^®t?. ( 

[0 0 9 2] 

C O + 02— *C O2+ 2 e — -d) 
H2+O2— *H20+2 e-— (D 
[0 0 9 31 

ci<7) i . o2-^^ scoj $ tifzm.'=f'iim^m (35) ^ ^vsuiii j^^^mtL^itp 

o ^LT. ;51^^llIj^lCi3V^Tm^J^^->'l-^-:6^^IPl«9 m$*t. ^m^i^^tf t>tL-g)o 
[0 0 9 4] 

^Jbic, m^iinum^i!)^^^^ (3 1) JifB^® tc^f i ^ 

(3 1) iim^M (3 3) t<Dwmx-^%m (3 7) 

[0 0 9 5] 

•t^hm^my^^xmmmm (7) <^^i^*^^T^?tt;s,o ci<^)M^mm (7) c7>^^ti 
X (7) <7)7^jt75^^7 oor-iooot: (i'j^Wjum) ^^mir^tx^7t> 

fiJbo m^mk (7) co2ag;i>^^7 0 ot:- 1 0 0 o'ci;ii-t-;i>^. mM 
m (3 3) If =i:'r:^>*5?^>)^r<st!it?§^7tae). t^^i-;g>j^#m?tei&mvx-r 
A «r $&-t- ^ ^ i: ^ ;i> o 

[0 0 9 6] 

(3 9) $ ttfcC O2. H2O. C 0:S.ra2^'^«l^ 

S#3t35fX{i> ^7Sl£l& (1 9) *jio'C^2»tLl^ (1 4) izmXIr^o -eUT 

> ^2^1^ (14) Rxfrnimm (19) (Tj'^m^.t?. m^nmn:^::^im-niif 

[0 0 9 7] 
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[0 0 9 8] 

(4) <7)ii^{ii^ih$tt7^cts-t:-^;2>o tfz. ^<Dt^^ ^immi^- (21 

) lim^^fz:^m<DttX'^:h--:fi. ^2m?SS# (22) {ifflCbtL^o 
[0 0 9 9] 

, 16) ^m-oX-fu^jy^-'T- (5) iisitXi-^o 
lO 1 0 0] 

[0 10 1] 

•cyvv -7;}-— 7- (5) oxn (5 a) filJ<OMiftfB'e^-^o 
[0 10 2] 

CnH2n+2+ (n-1) H2- nCH4-(Z) 
[0 10 3] 

[0 10 4] 

CnH2n+2+nH20 — nCO+ (2n+l) H2'"® 
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[0 10 5] 
[0 10 61 

mn'ff:^it. m5mm (i 7) ^MoT'B^mtfe (7) <ommM (39) iicIla 

■f*'5> o 

[0 10 7] 

^^(i. ^3:S.t>*^6»fL]^ (1 5, 1 8) '^®o-CB^m?til (7) 
(3 7) rgfEA-r-So 
[0 10 8] 

mmmm (7) ot!;'f^^iJ^.?gi-;s»o 
[0 10 9] 

(3 9) -e(i. ^gfeJ^^ (3 5) IC-^t^x^N iOlilfe^f^ffllciO^ 
[0 110] 

7K.^^efc^Ric'<^^iS^ti. >k<7y^izm-tm^X'^^o c:oRjSt±i^^RfDt? 

CH4+H2O — CO+3H2-® 
[0 111] 

[0 112] 

Bfi-mTfe (7) <^fei6^tc, u5^mtif:^i)^mAm.^ d 6 
) iSr^/htr^^jp^m (3 9) Knx^xm^^^fihfzib. U5^mt^^<r>mir 
m^^xmPM (3 5) . x>\^^x\tmMW (33) actTS^-r-^^o -e-L 

mfF« (3 3) <7>?ajt5&^'5 0 0°C^3^-r'5>^^ g|5^m'fb:^rxt::'^ttL^C0 
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[0 113] 

i:^<>ti. _Li£mm;Rjsi3#dgL^ffiv^Tm^9?e (33) i=fm-r^^t-^^x^ 
ho ^M^. mmn^ (7) (Di^m^fm}^^^m^h^x<D^m^umt't 
h^ti)^xn:ho x^fzii^ox. mPfWKs. (7) <Dimn^<r>mMit^mh ^ ti)^ 

X%ho 

[0114] 

tfc, (7) (Dimnkz, iei^^m^ (6) t^w^^t— 7- 

(5) lc»iLA$-fr^Htr<^J!^^:^XJtt>'^^i:-rvV7^— 7- (5) 75^?>gfm$ 

T.W^^iim^.'^i^ho J;oT. m^*'x^t/^^7!)?-7°v'; (5) 

[0 115] 

^/c. -fUVy^—r- (5) c^T^lftBttC. ^l^idffi^N'-"^- (4) :^^hm 

Ui^fifzm^:^:^7()m4m.m (le) '^®ot-/i/';"7*— (5) kmlx 
mf^^fihfzibs mm'ff:^<oy^-rhm^xy)zn^^}y^--7'- (5) 

ho ioT. yvi; -7 (5) c7)zajt^4 0 omi-^c:i:^s-e§^7t*i) 

. -fU^)y^-'7- (5) lcj3V>TiaS^m'fbR);S*M$&1-^Ci:^^^T'i^o L/C 
tS^oT. :*:^i&5^]^Jca:tL{f. U 7 * --7- (5) ^ 

^ o 

[0 116] 

tTt. (1) <7)ii#«^Btt-*3V^T, •/W7:t-V- 

(5) {±llJ|B|-:^Xi4JO^^m2m±«^^'fb7fc^. ■t-'3rt>*>. C2H6> CsHg. 25. 
TC4Hio^=SrCH4lc3fi:®-t;?>fci6. (3 9) H'»f&$tL;&BJN-*';^i::{i 

R^^2m±<^j^^b7K*{i'^ttt'&v^o ioT. mn:^':^i^^ttihRit7i^mit 
ClliX^if)hflh<DX. m^m. (3 9) -\<^7j<.<^'K^&l:;65i!^-^v^J#'g'-e^^ B 
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$4-^ (3 9) i*it::R^wffi-t^i3-etL{iii.>=&v>o Lf^^^oT. m^^mm^mi^ 

T^r-A (1) Oii#«^Bttci5V^T. »m?fe (7) (Om^m (3 9) I*IlCibnt 
* j^fgO^W^ffi «r IS? C - i: ^ o 
10 117] 

immfm 2 ) 

[0 118] 

(3) . m2m:mm^-^—f— (s) . -fu^jy^—r- (5) > (7) 

. (9) . it^m^ (1 1) . I|9--^l 9»!£K (4 3, 4 5, 4 7, 4 

9, 51, 53, 55, 57, 59, 61, 62).S3~06 «?gS# (63. 
6 5, 6 7, 6 9). -^m* (7 1) 1 3 "Tn ^ - (2 3, 2 4, 2 

2imm^'(-i— (8) tcioT^gKi^n, ^2i^M«'X>S^^^(i||l 6S.t>* 
^1 7»tLiE& (5 7, 5 9) iCioT^^^^tLTV^^o 
[0 119] 

^9^S& (4 3) <D-^ m2Ki5\^^X^m) ItmM^ (3) <DXn (3 a) 
[0 12 0] 

^1 om.^ (4 5) o-j^ (:fe^) amm^ (s) oain (3 b) k^^j::^^^) 

. -flfcS (>&^) ti-ZVU^*— 7- (5) <DXa (5 a) lco^r76SoTV^;2>o 
[0 12 1] 

miim.^ (4 7) ^1 0»fti^ (4 5) tCiSV^T. J3«^ (3) <D 

ffiP(3b) h^3«?^#(6 3) t<^)r^tCC»&>6^^o-CV^^o ^1 IsiEl^ (4 7 

) (Dmrnt. m2im}m^'^-i— (s) (ornixn (sa) iio^:d^oTv^^o 

[0 12 2] 

^12« (4 9) (O-^lt^ m2^W}m^'^-i— (8) 0^2XP (8b) 
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[0 12 3] 

^1 3»!ti^ (5 1) (7)— ^i±. mmm (3 9) (Dummn (3 9 b) K^t^^^ 
o-cv^^o mi (5 1) (r>mmit. mi o» (4 5) icisv^r. mo 
mm (4 5) jit>*^i 4^1^ (5 3) <D^m.^.tmsmmii^ (e 3) t<Dmiz^ 

[0 12 41 

^1 4giEi^ (5 3) (D-m (T^) {i. mi em (57) <7)it.^g|5tco^^s 
o-cv^^o mi 4m (5 3) <^#« it. mi om (4 5) tc^^v^r 
. ^1 oim (4 5) Rvmi sm (5 1) <D^m,^.tmi om (4 5) r 

rfmi (5 5) co-^MiiOf^lco^ji^s^o-Cv^^So 

[0 12 5] 

^1 smm (5 5) ^1 2W (4 9) t;*5v^t:. ^^m^ (1 1 

) tW^^ (7 1) ^<7)F^lCO^;&?oTV>^o ^1 5»^]^ (5 5) <7)1M(i. 0 

1 0»iLl^ (4 5) ^lO-mi^ (4 5) J^Vmi^mm (5 3) (^-a-ss 

^,t-:fU')y^-'r- (5) <?)XP (5 a) ^<0^tCO^:*So-CV^-2>o 
[0 12 6] 

miemm (57) <7)-s (:fe^) (±^2^itiffl/^--^- (8) otbp (sc 

) ICo^^i^O. -ftfe^ (^^) {±S1 7»fej^ (5 9) (^•t'^iSBtco^&TjJoTv^^o 
[0 12 7] 

^1 75!ti^ (5 9) co-« (TS) (±t;om# (7 1) « (±^ 

) (i^^^ (3 7) OXn (3 7 a) iZ-otj^^^-oX^^^o 
[0 12 8] 

^1 8gi£i^ (6 1) (^«) tiB'^^ (9) tCo^T&si^^ (^^) 

[0 12 9] 

mi (6 2) <7>— ^ (:£^) lizfU^jy^--^- (5) c^ffiP (5 b) 

tCO)5:;&?l3. « (;&^) {i^^mtfe (7) O^^N-^ (3.9) OAP (39 a) 

[0 13 0] 
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f^^cm^ (11) mi 2mm (49) tmismm (ei) i:^^^3fe^f 

[0 13 1] 

^4m«^# (6 5) {±^1 lgi£^ (4 7) <7>4'^^l'SSlt?>tL, HSm^SS* ( 
6 7) {±^1 4» (5 3) (D^mm^mfhrt. ^6m?^# (6 9) {i^l 5 
(5 5) <7)ft53^gI5lI^ltf>tLTV>-5>o 
[0 13 2] 

(7 1) {±. mi 2-Rv'mi imm (49, 5 9) (o^^y^^-rM—:^ 

[0 13 3] 
[0 13 4] 

(•/ V 7 + -■v-<7)^ii):!5.o^'^^^<7)^ll!«:) 

t-r. -/vv^*— 7- (5) <^feii):s.j>'^^ (3 1) <D'fm^mt>fi:ho 

[0135] 

CLC-e. -fu^jyt--^- (5) (DmmR'O^^^U (3 1) <7)^it^ic*5v>T 

> ^4:5.17^ 5 (6 5, 6 7) {i^v^fcm^jc^}). ^ 3 6 m?^# 

(6 3, 6 9) im Ctz:^-miZ$>^o (71) {i. ^ 1 2 (49) 

^^>6^»!LtL;i> J:^ lc^oTV>;2>o tfz^ m2mW}m^^-i— (8) ti^iiLTV^ 

o 

[0 13 6] 

mi\:m-^m^^tifzu^ff:^imik^ (3) =&ijiLaiL. ^1 oRvmi imm 

(45, 47) «riior^2fei&ffl/^-f— (8) lC»SXi--5)o 
[0 13 7] 

mi 2mm (4 9) ^m-oxm^m^ (1 1) tccitx-t-^o ^ 

(11) icisv^T. ^^tj^Mii (9) xmm^ixfzm'^:^tim^m^ 

[0 13 8] 

Mm^fifz^mt. ^i2»fLi^ (4 9) =^ilo■cs2jgi^ffi/^'•— ^- (8) iz 
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[0 13 9] 

^LT. 02^ii)ffl^N*-f-- (8) izm.xLfzm-^^^^Rv'^^it. m2mm 
ffi/N*-i— (8) K^y^^xmm^ti^o 

[0 14 0] 

m^fLfzmmif:^it. ^2femffl^^'-'t— (8) «aiL^ ^lessi^ (57) 
irm^xmi 4m.^ (53) 2^d^'^i6»s^ {57) (7)^m..^jzm-r:ho -etr 

, ±f3'^»tt,6;tci5v>T. «;^f;^(i^l 4m.^ (53) i:^16»lLi^ (57) ^: 
[0 14 1] 

mi4jti^ (5 3) MXL:^w;^M:^*>^{±. mi ^RX^m (5 3, 4 

5) ^iioT-/!/'; (5) izm.X't^o ^LT> :^j^:*";^7&^''7*i/ U 7 

(5) irmm-t^ztKXi). 'fuvy*—^- (5) otts^fi^^ 

[0 14 2] 

•fuvyt—^- (5) =^5KiiL/im^:^xtiyv'; 7:}-— T- (5) ^mm 

L, 055fLjS (1 7) (3 9) tCs^A-f-^o 

[0 14 3] 

-::^> ^1 6»sli^ (5 7) KmxLfzm^:^^^i±. mi 6Rx>'mi im^ (5 

7, 5 9) ^Tjio-C^^m (3 7) ICsiLA-t-'So ^LX. m^ify^i)^^'^ (3 

7) (3 1) , r>v^-r{±m»® (3 3) \t^m^ 

[0 14 4] 

(3 7) RX/m^m (3 9) $r»f£aL7t^?fe^:<r;^{«i^^ (9) izm,X 

[0 14 5] 

(»«?fe0^ii) 
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[0 14 6] 

^c:-c> yV'V^*— T- (5) <0Mi^95<?>iajg;&s4 0 oric^i"* t> 
. ^4 28.t>'^6m?^# (6 3, 6 5, 6 9) liggv^fcm^jc^tt, ^5ma# ( 

6 7) (±iii:/i^^j2:^tL^o t/i, z(Dt^^ m2mwjm^'^-±- (s) 

iftt. (7 1) ii^l2gi£j^ (4 9) Ic^^T&^gjLtL^g) J: ^ o Tv^^o 

[0147] 

t-r. (3) «:maJLy^:^-m:^r;^{i. Ml omm (4 5) =SriioT^l 

CM (4 5) RX/mi (4 7) (50^-m,^Jl5ii-^o -?-LT. ilB-g-^iL* 

tC:fev^-C. $a5TtT*";^(i^l OsiE^ (4 5) tmi (4 7) tiZ'^m-t^o 

[0 14 8] 

^1 osiEi^ (4 5) izm.xLfzmtJ'^:^it. ni omm (4 5) ^m-^xmi 

om (4 5) 25:0^^^ 1 3 mm (5 1) O-a-m.-^JC^ti-'^o -etT, 
1 0 1 4 9 1 

fPllT:^r;^;i:;^*Wtt3S:«r;^fc:«i^ri#^tL/iHfl-:^:^{i> ^1 om.^ (4 5) >Sr 

^io-r^i omi^ (4 5) Rzfmi smm (5 5) <7)'g-g!L.^.icat-r;?,o -et-c. 

ilS'^mj^^tciJV^T. j^^:^';^{±^l 55itj^ (5 5) ^m.mLfz^%tWi'^^fi 

^ o 

[0 15 0) 

J!I^:^'7.:?5:tF^^{±^l 0»^1^ (4 5) ^iloTyi^ U 7 * --e- (5) lc»iL 

^ c: i: 13 i 19 . ±m<Du^m.<tm.m^m^^o 

[0 15 1] 

u^mit:ff^it. mi 9mm (6 2) ^jio-r^^fi-mm (7) <o^m (3 9) 
Kmx-t^o -etr. ^^m^fb^^j^^^isi-^ (39) -STg^s-r-scittcj: jj, m 
(3 5) . v-y^^ximmm (3 3) (i^i^$tt;so 

[0 15 2] 
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— ^1 (4 7) lcrLAL7tti5rtJ*';^{i^ mi (4 7) =^iio 

xm2mw}m^-<-i— (s) ic^Ai-^o 

[0 15 3] 

t/i. mi2m.^ (4 9) ^SoT^l 2^1^ (4 9) Rv^mi 5m 

^ (5 5) <D-^m,^Azmir:ho -etT. ±K'a-»it.^j;43v*T. 2m.^ 
(4 9) S.t>'^15mi^ (5 5) fciC:$5'»£-t-'i>o 
[0 15 4] 

^i2W(4 9) KmxLfz^mi. mi 2m.^ {4 9) im<>xm2mwi 

ffi/N'-t-- (8) {zmx-t^o 

[0 15 5] 

Il2^iftffl/N*— ^- (8) \,zi5\,^X^ti:^:^Rl>'^%^m^ir^C^t\,zXy)^ 

^2tBS!lffl/-^--^- (8) :6-f>zjfLaiL^ mi 6RX/mi 7 

m.^ (5 7, 5 9) ^m-^x^^m. (37) tisftxi-^o -etr. mm.if:^i)^^ 

%m. (3 7) «r»fLiii-^C:i:lcJ: 0. (3 1). t>v^-C{±mi^M (3 3) 

[0 15 6] 

( 7 ) (D^mt. mPtnM ( 7 ) (Dit^m^^ 5 0 0 t:ic^-t-;2> ^ tr^f 

[0 15 7] 

(^mM$&) 

[0 15 8] 

ClCl-C. mPtWlk (7) (^iajS:*^5 0 Ortciit/iiii^ ^2feS?)ffl^^'-"^- 
(8) <7)S^{i#iJi$tL;6o C<7)^:|:. ^ 3 6 «?^# (6 3, 6 9 

) {±§|v^/i^#Jc$tL, m^Wm^mmi^ (6 5, 6 7) {i^Dfcm^j::^tL 
-So ^hkz, (7 1) {±> ^17^1^ (5 9) \iZtiXi)tm.Mi^^\z^fL 

^ o 

[0 15 9] 
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iioT^l 0'» (4 5) 25.tF^l 5mg& (5 5) c7)'^-m,a;iciii-;i>o ^LX^ 
[0 16 0] 

JI^5^f'xs.ti*'^^{±0i 0»{LjJ& (4 5) im'^x-:^uvy ^—r- (5) lljjfL 
A-r^o "tLXs WM:^':^;RX/^^^^-:^l^')y^-'7- (5) oMi?.M^m®1- 
^ C i: J: J9 . U^mtKJSi,^^^ ^ ^ o 
[0 16 1] 

(5) ^^M-f-SCl ticj: l9^^^tL7^:COS.<y'^H2*#tf 
g|5^^fb:^*xii. ^1 9^j^ (6 2) ^^iioTM^N-M (3 9) mA-T^So 
[0 16 2] 

^^(±^1 2 25.0^^^1 7?7lLl^ (4 9, 5 9) ^m^X^%m. (3 7) K 
[0 16 3] 

[0 16 4] 

•t-s.^^fflv^TM^m?fe (7) <^?-i9t75Sifft>tL^o co^^N-m^fe (7) (r>=^m\t 
. »m?iii (7) <7)?ajt;6^^7 0 or- 1 0 0 ot:tcit-r;i.ttrtft>tL^o 

[0 16 5] 
[0 16 6] 

(^#m?fei§m V X T- A <7)ii#®^) 
-^xic, ;^#«?ifei&mvx-f A (1) <Dm.'nwmm=ft>^^o 

[0 16 7] 

cicT. :^^mtfe (7) (oum^i 0 or~i 0 o ov.^zmx.tzt^. m2m 

# (6 3) (i^v^y^c^^JC^tL, ^4. mSRZfmemmi^ (6 5, 6 7, 6 9 
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) imcfzmmi^-^fi'^o ^hK, (71) it. mi imm (5 9) 

[0 16 8] 

u-^-^7.tmnn^wif:^t-fym^Lfzw.w:^it. miomm (45) 
'ox-fuvy^-'r- (5) \,zm.x-r^o ^vx. yvj^^-v- (5) \z.ii 

[0 16 9] 

mPfif^it. mi^mM (62) ^iio-c»m (39) mxi-^o 

[0 17 0] 

1^1 2Wm\ im.^ (4 9, 5 9) 'SriioT^^M (3 7) 

[0 17 11 

^XT. mmmM (7) tc^^v^-c. ±^tnu<oim%^nmB'BLXfmMmBi)^ 

[0 17 2] 

^^mf^mxit. i&mpB$&B#Htri3> m^*"x;6^^i 6:5:rJ*'^i 7^1^ (5 7, 

5 9) ^^LX^m (3 7) lc^LT^j?^$^x^fcie)^ MM^'XO;^-!-^^^^: 
fflv^T^^S (3 1) . t>v^T«mfilg (3 3) 'hmn-.^fi^o J:oT. gR^i? 

(3 3) =SriPi^i-'5>^t;6^^t:^§^o •etLk9>x.> mPfWM (7) Oz^JS 
[0 17 3] 

[0 17 4] 
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(3) ^ m3mmm^'(~i— (12). •/i/';-7:t-^- (5) . mmmm (7 
) . mmm (9) . miRrfm2^^^^ (93, 9 5) . ^20-02 9^1^ 

(73, 75, 77, 79, 8 1, 8 3, 8 5, 8 7, 8 9, 9 1).m7^n 

1 0m^# (97, 99, 101, 103) 35.t>'^l ~^3rD'7- (2 3, 2 
4,2 5) ^lcJ:oTlt^$ttTv^^o =S^i3. :$:|&B^T'V^^ tC^OS3:^M¥ 
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(57) Abstract: A fuel cell power generation system (1) comprising a desulfurizer (3). a pre-refonner (5) and an mtcrnal reforming 
solid electrolyte type fuel cell (7). The fuel cell (7) comprises an air pole (31), an electrolyte (33), a fuel poW35). an air chamber 
(37) a fuel chamber (39) and an external circuit. The pre-reformer (5) allows city gas passed through the desultoi^ (3) and air to 
flow when the fuel cell (7) is started to partially oxidize hydrocarbon in city gas. thereby producing partially oxidized gas containing 
CO and H2. The partially oxidized gas is supplied to the fuel chamber (39). 
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